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AC Resistance(”,.) comparison between the new type of coil structure and the annular copper
coil to maximize the conductor occupying ratio
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Abstract - This paper proposes a new structure of coil to maximize
the conductor occupting ratio(conductor cross sectional area than the
cross sectional area inside the slot) of the magnetic core. Further,
assuming a case in which the 3-D coil is applied to a real motor.
Analyze the current density distribution of the coil conductor by
electromagnetic analysis method. Finally the AC resistance was
measured according to the frequency of the coils. This expereiment is
to calculate a optimal operating frequency to obtain high efficiency
operational frequency range of motor.
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<&l 1> Round coil and waste space

Waste Space

<18 2> Rectangular coil and waste space
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Cross-section sketch of Coil

Turning radius of the coil

<&l 3> Design sketch of 3-D coil

(a) Shape of 3-D coil (b)Cross-sectional shape of 3-D coil

(a) Magnetic core structure

<18 4> Shape of 3-D coil
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(b)Series connection method
(3-D coil)

(a)Parallel connection method
(Round copper coil)

<&l 4> Circuits for each coil’ s connection method
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<18 5> Skin depth and R, according to frequency

2.3.3 ¥Hg2 308 sl Y FX9 AP HMS S8 HF
£ EM

TA dde] Foigtd 3de A Tt SUFsIEA sk
effect$} prox1m1ty effec o] ko] A ueld AHoR F-A
o el A9 53 & A 4 otk dNrAd 4§ o
HAE L r/]-uqx% o] —g— =
A <] 7}”7<}3]i Ealh EX]‘HT—J AF 9E
wat A4&s Soge = '°ﬂ odA HE HEA B4 H?‘P
FJr7gO]E}, 1% 5 °ﬂ VERE vRe} o] Fuppe] wE Fdo AA7|H
545 g9 sarh

NS

=955 WA AR}

bl

HJ

2.500ze+087 -
2.118Ee+007 -
1.5075e+007
1.3556e+007 i F 3
1.208¢e+007
1.055%e+087
et

7.5377e0005 | | |
i

4, 52264006 \‘

3.0151ev005 | | I

1.5075e4005

S
I
-

(a)250 Hz

6.0307 46

s

(b)500 Hz (c)750 Hz (d)1,000 Hz

<18 5> Changes in current density of the 3D-coil’ s
cross-sectional area according to frequency changes

2.4 gESMI HHgE 3lg} sl IYTES Fofo WE A
g5y Mg
ACHT 219 7% 21 5 oA &g uieh o] Fapgrt St
B45 Adqes =A yre] AFUE 29 A4l AAAL o2
As) AGEAVAL Fawh g &ds) 93 219 6 9 LR 1
g Al £ kA mdle] Fagd ne A3 34 sgov 3
A delHE 29 7 o 2ol Jehhodth
(a)Round coil (b)3-D coil (c) LCR Meter
<18l 6> Two types of coil and LCR meter
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<& 7> Round coil and 3-D coil R comparison
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